CLAIMS : 



(I), pharmaceutically acceptable salts or esters, an£ 
geometric and optical isomers thereof: 

Z- 

(i) 

wherein : 

R2 is a purine or pyrimidine base or an/analogue or 
10 derivative thereof; and Z is S, S=0 0/ S0 2 ; 

-the process comprising the step 0/ reacting a 
mercaptoacetaldehyde with a compound having formula 
R w OCH 2 CHO, wherein R w is hydrogen or a hydroxyl 
protecting group R 1 , 

under neutral or basic conditions to obtain an 
intermediate of formula (^III) : 



s 

(XI 1 1) 



2. The process/according to claim 1, wherein in formula 
(I), R2 is so/Lected from the group consisting of: 



V Sr^. 



I 



i i r 



wherein : 

X is oxygen or sulfur; Y is oxygen /r sulfur; 

R 3 and R 4 are independently selected from the group 
consisting of hydrogen, hydro xy 1 , amino, substituted or 
unsubstituted alkyl , or a^kenyl or C,. 6 alkynyl, 

and substituted or unsubstituted^ C-^q acyl or aracyl ; 

R 5 and R Q are independently-selected from the group 
consisting of hydrogen, halogen, hydroxyl, amino, cyano, 
carboxy, carbamoyl, alkoxyafirbonyl , hydroxymethyl , 
trif luoromethyl, thioaryl/ substituted or unsubstituted 
C-,.6 alkyl or alkenyl/or C,^ alkynyl, and substituted 

or unsubstituted C u ^ 0 ^fcyloxy; 
and 










/ 



wherein : 

R 7 and R 8 are independently selected from Jhxe. group 
consisting of hydrogen, hydroxy, alkoxy, tmol, 
thioalkyl, amino, substituted amino, halogen, cyano, 
carboxy, alkoxycarbonyl , carbamoyl, substituted or 
unsubstituted C-). 6 alkyl, or alkenyl, or alkynyl, and 
substituted or unsubstituted C-|_io acyloxy; and 

R 9 and R 10 are independently selafcted from the group 
consisting of hydrogen, hydroxy, /ikoxy, amino, 
substituted amino, halogen, azidfo, substituted or 
unsubstituted C^g alkyl or alkfenyl or alkynyl, and 
substituted or unsubstitutedy^T-|_-io acyloxy. 

3. The process according 6rc> claim 1, wherein R2 is 
selected from the group yconsis ting of: 



I 



I 




I 
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/ 



wherein each R n is independently selected from hydrogen, 
acetyl, and alkyl groups; 

R 12 and R 13 are independently selected from hydrogen, 
hydroxymethyl , trifluoromethylyf substituted or 
unsubstituted alkyl or al^fenyl , bromine, chlorine, 

fluorine, and iodine,- 

R 14 is selected from hydrogen, cyano, carboxy, 
ethoxycarbonyl , carbamoyl/ and thiocarbamoyl ; and 
each W is independently /selected from hydrogen, bromine, 
chlorine, fluorine, io/ine, amino, and hydroxyl groups. 

4. The process acco/ding to claim 1, 2 or 3 , wherein the 
hydroxyl of the intermediate of formula (XIII) is 
converted to a suitable leaving function L to obtain an 
intermediate off formula (XIV) : 



R w och^ 



^ S- 

(XIV) 

whereyf, R w is hydrogen or R-j , wherein R 1 is a hydroxy 
protecting group, and L is a leaving group. 

5 ^The process according to claim 4, wherein L is 0R Z , 
l/herein R z is selected from the group consisting of: 



hydrogen, a substituted or unsubstituted saturated or/ 
unsaturated alkyl group, a substituted or unsubst iti/ted 
aliphatic or aromatic acyl group, a substituted 01/ 
unsubstituted saturated or unsaturated alkoxy ca^oonyl 
group, a substituted or. unsubstituted sulphonyl 
imidazolide, a substituted or unsubstituted c^rbonyl 
imidazolide, a substituted or unsubstituted ./aliphatic or 
aromatic amino carbonyl group, a substituted or 
unsubstituted alkyl imidate group, a substituted or 
unsubstituted saturated or unsaturated jphosphinoyl , and 
a substituted or unsubstituted aliphatic or aromatic 
sulphonyl group . 

6. The process according to clairaf4 , further comprising 
the step of reacting the intermediate of formula (XIV) 
with a silylated pyrimidine oy purine base or an 
analogue thereof, in the presence of a Lewis acid to 
produce a compound of the ^rmula (IX) : 



O 



(IX) 

wherein R 2 and R^'have the same meaning as in claim 4, 
and Z is S . 

7. The proce/s according to claim 6, wherein the sulfur 
of the intermediate of formula (IX) may optionally be 
oxidized fo give an intermediate of formula (IX) wherein 
Z is S=</ or S0 2 • 



8. Tb^ process according to claim 1, 2 or 3 , wherein the 
merycaptoacetaldehyde is obtained from a 
mafrcaptoacetaldehyde dimer dissolved in an inert 



P. Hil. ais-n^ Jiiirj to olaim a, uhnrnin faho 

solvent is selected from the group consisting of: 
pyridine, toluene and DMSO . 



10. A process for preparing an oxathiolane of formula 
(I) , pharmaceutical^ acceptable salts or esters, and 
geometric isomers thereof, and mixtures of thfose 
isomers : 



HOCHy 



R.2 is a purine or pyrimidine b^se or an analogue or 
derivative thereof; and 

Z is selected from a group Consisting of S, S=0 and S0 2 

-the process comprising/the step of reacting a 
mercaptoacetaldehyde ylth a compound having formula 
RyOOCCHO, wherein Ry is substituted or unsubstituted 
c l-12 alkyl or substituted or unsubstituted C 6 _ 2 q aryl 
to obtain an intermediate of formula (XV) : 



(XV) 



The process according £p claim 10, wherein, in the 
formula (I) , R 2 is selected from the group consisting 



■R3 



"if 1 



Y^rAv y^A 

I I 



wherein : 

X is oxygen or sulfur; Y/is oxygen or sulfur; 

R 3 and R 4 are independently selected from the group 
consisting of hydrogen, .ftydroxyl, amino, substituted or 
unsubstituted C-j_q alky^ or C-\_q alkenyl or C-j_g alkynyl, 
and substituted or un/ubstituted C 1 . 10 acyl or aracyl; 

R 5 and Rg are independently selected from the group 
consisting of hydoogen, halogen, hydroxyl, amino, cyano, 
carboxy, carbamoyl, alkoxycarbonyl , hydroxymethyl , 
trif luoromethy^ thioaryl, substituted or unsubstituted 
C-)^ alkyl or alkenyl or alkynyl, and substituted 

or unsubstituted C-^q acyloxy; 
and 
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\ 1 
/ 



J* 



X 





I 



A, 



wherein : 

R 7 and R 8 are independently selected from the group 
consisting of hydrogen, hydroxy ,Xlkoxy, thiol, 
thioalkyl, amino, substituted aftino, halogen, cyano, 
carboxy, alkoxycarbonyl , carbamoyl, substituted or 
unsubstituted O,^ alkyl, or/lkenyl, or alkynyl , and 
substituted or unsubstitutfed C-,. 10 acyloxy; and 

Rg and R 10 are independently selected from the group 
consisting of hydrogen/ hydroxy, alkoxy, amino, 
substituted amino, hMogen, azido, substituted or 
unsubstituted a^kyl or alkenyl or alkynyl, and 

substituted or unsubstituted C^q acyloxy. 

12. The proce^ according to claim 10, wherein R 2 is 
selected fro/ the group consisting of: 






I 




wherein each R-,-, is independej^fely selected from hydrogen, 
acetyl, and alkyl groups'; 

R-12 and R13 are independently selected from hydrogen, 
hydroxymethyl , trif luorqafethyl , substituted or 
unsubstituted C-,^ alky 1/ or alkenyl , bromine, chlorine, 
fluorine, and iodine; 

R 14 is selected f rom^r hydrogen, cyano, carboxy,- 
ethoxycarbonyl , carbamoyl , and thiocarbamoyl ; and 
each W is independently selected from hydrogen, bromine, 
chlorine, fluorine, iodine, amino, and hydroxyl groups. 



13. The prooess according to claim 10, 11 or 12, further 
comprisingVthe step of converting the hydroxyl of the 
intermediate of formula (XV) to a suitable leaving 
functio/ L to obtain an intermediate of formula (XVI) : 



s — ' 

(XVI) 



wherein R y is as defined in claim 10, and Lisa leaving 
group . 

14. The process according to claim 13, wherein L 
wherein R z is selected from the group consisting /f : 
hydrogen, a substituted or unsubstituted saturated or 
unsaturated alkyl group, a substituted or unsubstituted 
aliphatic or aromatic acyl group, a substituted or 
unsubstituted saturated or unsaturated alkofoy carbonyl 
group, a substituted or unsubstituted sulphonyl 
imidazolide, a substituted or unsubstituted carbonyl 
imidazolide, a substituted or unsubstituted aliphatic or 
aromatic amino carbonyl group, a substituted or 
unsubstituted alkyl imidate group, /a substituted or 
unsubstituted saturated or unsaturated phosphinoyl , and 
a substituted or unsubstituted /liphatic or aromatic 
sulphonyl group . 

15. The process according tfo claim 13 or 14, further 
comprising the step of reacting the intermediate of 
formula (XVI) with a si^ylated base or an analogue 
thereof, in the presence of a Lewis acid to produce a 
compound of formula /xvil) : 

(XVll) 

wherein Z y£ S, and Ry has the same meaning as in claim 
13, and RVis a purine or pyrimidine base, an analogue 
or derivative thereof. 



30 



16. 'Ene process according to claim 15, wherein the 
sulfdr of the intermediate of formula (XVII) may 
optionally be oxidized to give an intermediate of 



4-3^ — Tho proaooo aaoording to claim 16, — furth e r 
comprising the step of reducing the intermediate of 
formula (XVII) to a compound of formula (I) : 



HOCH^ 



Y 



y 



z- 



(I) 



wherein : 

R2 is a purine or pyrimidine base or an y&nalogue or 
derivative thereof; and 

Z is selected from' a group cons is ting/ of S, S=0 and S0 2 - 



18. The process according to clait]/l7, further 
comprising the steps of: 

(a) protecting the hydroxyl group of the compound of 
formula (I) with a suitable protecting function R]_ to 
obtain an intermediate of formula (XIX) : 




wherein is selected from the group consisting of: 
c l-16 ac yl' t-butyldimethylsilyl , and t- 
20 butyl diphenyl si 1$1 ; 

(b) interconver^ing the purine or pyrimidine base 
substituent at analogue thereof R 2 of formula (XIX) to 
another pyrrolidine or purine base or analogue thereof R 2a 
to obtain ^n intermediate of formula (XX) : 



10 





z- 



(XIX) 




z- 



(XX) 



arfd 



(c) removing the protecting function R]_ of the • 
intermediate of formula (XX) to obtain a compound /f 
formula (I) : 

HOCH,^ ' v 

Z- 

(I) 

wherein Z is as defined in claim 13 . 

19. The process according to claim 10, /ll or 12, wherein 
the mercaptoacetaldehyde is obtained /rom a 
mercaptoacetaldehyde dimer dissolvejft in an inert 
solvent . 

20. The process according to c#aim 19, wherein the inert 
solvent is selected from the^§roup consisting of: 
pyridine, toluene, and DMSO 

21. The process according to claim 10, 11 or 12, further 
comprising the steps of^ 

(a) converting the hyd/oxyl of the intermediate of 
formula (XV) to a suitable leaving function L to obtain 
an intermediate of/formula (XXI) : 



R y0i 

S- 
(XXI) 

wherein Ryis substituted or unsubstituted C^ 2 alkyl or 
substituted or unsubstituted C 6 . 2 o aryl ; 

(b) com^erting the carboxyl""to a hydroxymethyl function; 
and 

(c) Protecting the resulting hydroxymethyl with a 
su^able protecting function R± to obtain an 
intermediate of formula (XXII) : 



RpCHj- 



(XXII) 

wherein R x is selected from the group consisting/of : 
c l-16 ac Yl / t-butyldimethylsilyl , and t- 
butyldiphenylsilyl . 

22. The process according to claim 21, wherein L is OR z , 
wherein R z is selected from the group consisting of: 
hydrogen, a substituted or unsubstitutafi saturated or 
unsaturated alkyl group, a substitute/ or unsubstituted 
aliphatic or aromatic acyl group, ayfeubstituted or 
unsubstituted saturated or unsaturated alkoxy carbonyl 
group, a substituted or unsubstituted sulphonyl 
imidazolide, a substituted or ^.substituted carbonyl 
imidazolide, a substituted or/msubstituted aliphatic or 
aromatic amino carbonyl groy§, a substituted or 
unsubstituted alkyl imidat/ group, a substituted or 
unsubstituted saturated or unsaturated phosphinoyl , and 
a substituted or unsubsjeituted aliphatic or aromatic 
sulphonyl group . 

23. The process according to claim 21, further 
comprising the stjep of reacting the intermediate of 
formula (XXII) Xith a silylated pyrimidine or purine 
base or an ana/ogue thereof, in the presence of a Lewis 
acid to obtain an intermediate of formula (XXIII) : 

RPCH^ ° 

Z- 
(XXIII) 

wherein is as defined in claim 21, R 2 is a purine or 
rimidine base, analogue or derivative thereof, and Z 



Pj^rim i 
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21. The proGGOQ aereegd - ing to olaim 33; whciroin tho 
intermediate of formula (XXIII) is optionally oxidize 
to obtain an intermediate of formula (XXIII) wherei, 
is S=0 or S0 2 - 

25. The process according to claim 24, further 
comprising the step of removing the hydroxyl /protect ing 
function from compound (XXIII) to obtain/a compound 
of formula (I) : 

Z- 

(i) 

wherein Z is S , S=0, or S0 2 , and/R 2 is a purine or 
pyrimidine base or an analogue/or derivative thereof. 

26. The process according/to claim 6, wherein the Lewis 
acid is selected from the/group consisting of: TMSOTf , 
TMSI, TiCl 4 , and SnCl 4 . 

27. The process acc/rding to claim 15, wherein the 
Lewis acid is selected from the group consisting of: 
TMSOTf, TMSI, TiQt 4 , and SnCl 4 . 

28. The process according to claim 23, wherein the 
Lewis acid yi selected from the group consisting of: 
TMSOTf, TM^T, TiCl 4 , and SnCl 4 . 

29. The/process according to claim 13, further 
comprising the steps of: 

a) reacting the intermediate of formula (XVI) with a 
haJfogen- containing silyl Lewis acid to obtain an 
intermediate of formula (XXVI) : 
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(XXVI) 

wHerein hal is halogen , " and 

b) coupling the intermediate of formula (XXVI) /ith a 
base or analogue thereof R2 under basic conditions, to 
obtain an intermediate of formula (XVII) : 




(XVII) 



10 30. The process according to claimy^, wherein said 
halogen is iodine. 

31. The process according to c/aim 29, wherein said 
Lewis acid is TMSI. 

32. The process according /to claim 29, 3 0 or 31, wherein 
the R 2 base or analogue ^hereof is a purine . 

33. The process accoafling to claim 32, wherein the 
20 purine is 6-chlorop^flrine . 

34. Intermediate^ useful for the production of 
oxathiolane confoounds, said intermediates selected from 
the group consisting of: 

trans- 2 -hydafoxymethyl - 5 -acetoxy- 1 , 3 - oxathiolane ; 
cis-2 -benafcyloxymethyl -5 -hydroxy- 1 , 3 -oxathiolane , 
trans - 2 -fenzoyloxyme thyl - 5 - hydroxy- 1 , 3 - oxathiolane and 
mixture© thereof ; 

cis-2^enzoyloxymethyl-5- (4 1 , 5 ' -dichlorobenzoyloxy ) -1,3- 
30 oxabfoiolane , trans-2-benzoyloxymethyl-5- (4 1 , 5 ' - 
diychlorobenzoyloxy) -1 , 3 -oxathiolane and mixtures 



ci s- 2 -benzoyloxymethyl - 5 -trimethylacetoxy-l , 3 - 
oxathiolane , trans- 2 - benzoyloxymethyl - 5 - 
trimethylacetoxy-l, 3 -oxathiolane and mixtures thereof; 
cis- 2 -benzoyloxymethyl -5-(2',2',2'- 

trichloroethoxycarbonyloxy) 1 , 3 -oxathiolane , tr^hs-2- 
benzoyloxymethyl-5- (2 1 , 2 ' , 2 ' - trichloroethoxy 
carbonyloxy) 1, 3 -oxathiolane and mixtures thg^reof; 
cis- 2 -benzoyloxymethyl-5-ethoxycarbonyloxy/l, 3- 
oxathiolane , trans- 2 -benzoyloxymethyl - 5 - 
ethoxycarbonyloxy-1, 3 -oxathiolane and m/xtures thereof; 
cis- 2 -benzoyloxymethyl - 5 -methoxycarbogfVloxy- 1,3- 
oxathiolane , trans- 2 -benzoyloxymethy/- 5 - 

methoxycarbonyloxy-1, 3 -oxathiolane /and mixtures thereof; 
cis- 2 -benzoyloxymethyl - 5-acetoxy-X , 3 -oxathiolane , trans- 
2-benzoyloxymethyl-5-acetoxy-l, J- oxathiolane and 
mixtures thereof ; 

cis- 2 -benzoyloxymethyl -5- (N4 7-acetylcytosin- 1 ' -yl) -1,3- 
oxathiolane, trans-2 -benzoyloxymethyl -5- (N4 ' - 
acetyl cytosin- 1 ' -yl) -1, 3 -Oxathiolane and mixtures 
thereof ; 

cis- 2 -benzoyloxymethyl (cytosin-1 ' -yl) -1, 3- 
oxathiolane, trans- 2 -benzoyloxymethyl - 5 - (cytosin-1' -yl) - 
1 , 3 -oxathiolane and/mixtures thereof; 

cis- 2 -carboethoxyyE -hydroxy- 1 , 3 -oxathiolane, trans- 2 - 
carboethoxy- 5 -hydroxy- 1 , 3 -oxathiolane and mixtures 
thereof ; 

cis- 2 - carboetifoxy- 5 - me thoxy carbonyloxy- 1 , 3 -oxathiolane , 
trans- 2 - carbZe thoxy- 5 -methoxycarbonyloxy- 1 , 3 -oxathiolane 
and mixtursra thereof ; 

ci s- 2 -carpoe thoxy- 5- ace toxy^-1 , 3 - oxathiolane , trans- 2- 
carboetlfcxy- 5 -acetoxy- 1,3- oxathiolane and mixtures 
thereo/; 

cis- gf-carboethoxy- 5- (N4 ' -acetylcytosin-1 ' -yl) -1,3- 
oxaj^hiolane ; 

c^-2-carboethoxy-5- (cytosin-1 ' -yl) -1, 3 -oxathiolane ; 
/is-2-carboethoxy-5- (uracil-1 ' -yl) -1, 3 -oxathiolane ; 



cis-2 -benzoyloxymethyl-5 - (cytosin-1 ' -yl) -1,3- 
oxathiolane ; 

cis-ethyl-5-iodo-l, 3 -oxathiolan- 2 -carboxvJfgte, trans- 
ethyl-5-iodo-l, 3 -oxathiolan-2 -carbox^iate and mixtures 
thereof; 

cis-ethyl-5- (6 ' -chloropuria*^ ' -yl) -1, 3 -oxathiolan- 2 - 
carboxylate , trans-e£>cy"i - 5 - (6 ' -chloropurin-9 ' -yl) -1,3- 
oxathiolan-2-cajdsf6xylate and mixtures thereof; and 
cis-eth.yl-_£»"*C6 ' -chloropurin-7 ' -yl) -1 , 3 -oxathiolan- 2 - 
carbo-^late, trans- ethyl-5- (6 1 -chloropurin-7 ' -yl) -1,3- 
g aratihiolan-3 ' Oarboxylato and mixtures thoroof. 



